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ompF* 0]-%-^^ ^^ ^^^^ tH^5 13-^ 



5 



^ ^^^^ ^-11^^ ^- ^^-"^ F(OmpF)# ^l-g-^]-<^ -^^ ^ 

^ o.^, ^ i^^^^-'^l^i OmpF ^^*>^ -^^^V* 3L^*> 



15 

S.^^] ^^m^ "^^^ ^ns.±<^] ^tb (proteolysis)* e^^AS. 
«oi-^l«- ^ 9X^, ^^1^^* ^^><^ ^^-^^^ ^^(folding)^ ^ 

Ir-g-^^ (inclusion body)^ ^^j* «cM%^ ^ ^^1 

20 ^*V<^ N-^^^^ ^wl^^^il'^l ^l7l£]7l a^aVa] 

^7}3xj§>7l] <?1€S1^ N-^^^ 1^1 (methionine, Met) ^7l# ^JH 

52}- 3711 ^7\^]S. ^ $X^: aJ^i ^tilAl:£A-l<g (signal 

peptide)^ -B-^^}^ -§-^«c}-^^l ^^^1 

(Toksoy) ^£-2.^ ^^J^ ^(maltose binding protein, MBP):^ 

35 (Lo) JL^^iBacillus subtilis)^]^] tillE}-l,4-<ffl£#^^l-i-f ^1 

(p-l,4-endoglucanase)l- t:fl^J-^<^l^i ^^tb ^4. ^tilAjAVo] 
^<HM-:n. $Z^-a: ^<?1^>^-^H, M-7}^]-sl(Nagahari) OmpF ^^-^^^^ 
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OmpF ^wlAij:A-l«gjz).o^ ^^wj-i^^ ol-§-*H ^l-ti1^^^f^^>«l-ol5lr±i 
(harvey murine sarcoma virus)<^1^-i -rr^^ p21 ^wl^S<:>^ ^1 

5 S^V^o.!^, ^wl^J^Vsl^l 4i^^<=Hl 1:^^^ ^^^fl ^Bfls. 

^x:fJl :a.Jls:>^iil-(%i-2:: Toksoy E. et al., Biotechnology Techniques, 
13:803-808, 1999; Lo A. C. et al., Appl Environ. Microbiol., 54:2287- 
2292, 1988; Nagahari et al., EMBO J., 4:3589-3592, 1985; Yamamoto 
et al., Appl. Microbiol. Biotechnol., 35:615-621, 1991). l-^fl, 

10 ^til<^l ^<^^1-^ ^^l^J^V^^* '^]^^\^ <^^7} :^ 

^^SX^^, ti>H^(Baneyx) OmpA-TEM-p-^El-t-flol^ 

^til^S^<Hl cfl^^^ TolAIII ^^-^^^ ^^l^J^i 

ol-g-^Vo^jl, Si^^(Robbens) ^Ei^^-2(interleukin-2, IL-2)^ ^5 
^<H1 $i<H >t77 -^^^>^ ^''^m^lJ-^-ar A>-g-^>o|o.D^_ ^tfl2^(van der 

15 Wal) viWB!^-^^^]d\^o^ ^l^Sl ^til^S>a:ofl rfl^a-^o] ;^l;g^«^;gol 

^i-Bfle^^^ ^a] ^^-^^(bacteriocin release protein, BRP)^ 0]-^% ^ 
JiJl^>^Jl, <:>>e1^H]3E-f(Aristidou) BRPl- oj-g-^ 

T:::fJl J1*>^t4(%^S: Baneyx F. and Eugene W. M., Protein Expr. 
20 Par//, 14:13-22, 1998; Robbens J. et al.. Protein Expr. Purif., 6:481- 
486, 1995;, van der Wal F. J. et al., Appl. Environ. Microbiol., 64:392- 
398, 1998; Aristidou A. A. et al., Biotechnol. Lett., 15:331-336, 1993). 
^A, ^-flS^^^^l cfl^l-^* yJ-^^S., ^5] 

-f^ ^'^'^o]^]^ ^^^ili^ ^ 

*4*>^ ^o] AfljL tir<J«2no.s i^^o] £)7l tifl^ 

«=>fl ^fl^^ ^wl^^AVo] 7]-^^i-cf^ ol-g-^ ^<yt-ll, ^^>^(Kujau) ^ 

^ L-^ tfl^^^ RV308 ^>-g-*>*^ T^m^^Kminiantibody, 

30 miniAb)S >H15L^S ^S<i*>Sl^* ^3l^\^r\i%2i: Kujau M. J. et al.. 
Appl. Microbiol. Biotechnol., 49:51-58, 1998). 

'^^tl- "j-'^l-^l 7fl^£)c>] ^o.q., ^^]7}7] ^^l^l-o] 

^Ji ojicf. cfls^^ ^tiji]^ ^^^^ ^^^n^^^^]^. 

^^^l3]-;go] ^^sfl^ o>qs}, ji^i aBoj:ol 1:7>^*> 
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Jl $X^^, =1^^]^^^ L-^^ Aj-g-fr]-^ wj-^^ ^-§-*V7] 

£ *>5!-^M-, ^l^^f^'^l ^^*>^, ^S%^7iaife cycle)7> # 

5 i42l-Ai rfl^j-^oflA-i 5:^210.^ ^HIS^^ ^tijA^AV 

-^^^>^ cfl^j-^S] Afli^q^ F(OmpF)^ ^^^1-1- i^^V^ 

20 ^ ^^-a: ^7l ^^«]EiS. 

25 

-^^t!: ^ ^ ^^^^ *>7l ^ 5l^> 

30 £ 1^ ^flS^ ^^^ti pTrcEBG* M-E^-tfl^ -^^^> ^]^^]^. 

S. 2^ ^'flSl- ^^^Bi pOmpF61: ^Bfifl^ -H-^^V 
£ 3^ 711^^ pSKOmpFKm* i4^i^^ -n-^^V ^l^^^l 

^. 

^ 4fe ^flS^ ^^^Bl pED0mpF3# ^Bfifl^ -^^7> ^l^olc}, 
35 £ 5^ 71] 2:^ ^^^E^ pTrcOmpF4l- -^^^V ^ISoji^. 

£ 6^ 711^^ ^^^H-i pOmpF6^E^ Tfl^j-jif^^ ^ -^-^^1- ^l:£ol 
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^ ^^^^ ^^^^^i^ -^^^^ ^i-^^-B-^^K OmpF ^ 
OmpF -B-^^>* i^tt^. 

^ ^sIzL^Ej-o] ^(oligopeptide) ^ ^^-^^s^ -H-^^m H^^^l^^^i. 

^^^^E^l- OmpF -^-€^1-71- :£Ol^>c^ ^ 

Jl^I- :^1sl3:>o^, ^^^^ S^tbt^: olufl, c}«fl^ 

^«11JLihS.fe XaCFactor Xa), ^tflS.T'lM-^KAsp-Asp-Asp-Asp- 

Lys), 7flvilu|-;^l(His-Tyr £fe Tyr-His). IgA ^S-El]o>;5ll(Pro/Ser- 
15 Arg/Thr-Pro-Pro-Thr/Ser/Ala-Pro), 91^91. B.^'^i. H^^, ^-1 
w.^e|Ai o. ^y^^ ^ 9X^^, Xal- ^}^^ 

^}JL, ^B)-ol:c^ -1^^^ -o^ OmpF^I- 7]-^^ 

^ ^^^^m^ ^flS^ ^^-^^ '^^^'^^l <^1-g-s1^ 67fl^ cfl^V^ 

25 ^# (BL21(DE3), HBlOl, JMlOl, MC4100, XLl-Blue, W3110)lr 

^}J1, olS-^E-l ^fl^L^q^v ^^*V<^ SDS-PAGE € ^7l<^-S-o.s 

^4. 67>^] rfl^^^ ^<H1 BL21(DE3)<^lAi OmpF ^^-^^^l 
^^Sli ^^*>2|i=f. ^ ^^^m<^l ifl^^ OmpF ^^^li^^^ 

^«fl ^IS^ ^11 ^^^E] pOmpF6^ tfl^5- OmpF -B-^^V, OmpF S. 
30 ^ «S3X|^^ -fr^;^]-* 5L-t^i4. ^]^, OmpF ^^^> ^ H 

S.2.Ei^ cfl^V^ BL21(DE3) '§^-«^1S.-^e^ PGR ol-§-*H ^^*> 

^cf. ^7] ^^^E^ pOmpFGS. ^^^^^ tfl^l-^ BLIOI^ 

^1-^ BLl01/pOmpF6{EscherjcJija coli BL101/pOmpF6)<^lBl- ^^^V^, 

35 (KCTC)<^1 7)1^^^ KCTC 1026BPS. y]^^'^t\. 

olcH. ^7] ^112:^'- ^^^Ei pOmpFSl- o]^% OmpF-§-^^«-^^ 




\ 
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ti11^-<ai-^* s^^m cDNA, OmpF ^i-:£^*>^ -R-^^K 

OmpF HSS-E-i OmpF wflB^-oB^^ ^}o]6\] ^^^^ Xa 91 

M ^ 471]^ ol-p] i^A]. O.^ Z^A^^ ^^JL^E^o]^ 

5 (oligopeptide) ^ '^s^-^^ ^^^J: -n-^^VCampicillin resistance gene)* 
i^*}^ t^^Bl pOmpF6pEl- ^^l^>:il, ^11- OmpF ^^^}7} 

^'^^l BL21(DE3)(Novagen Co., ^]^)'=>\] £S]^><^, 

^]^^ cf^, <^1» «fl<y=«3fl^^ ^Bi OmpF-HllEf-^#^ -g-^cf 

10 2fl2] 1A> ^^;^l^V:ii, ^^J]^ ^5flJLi<y Xa* ^^el^>^ 

^2flSl 7l^ofl ^^ ^^IJL^S. ^til^SAV^V^ ;^ o.^ 

15 ^^^^^ ^«J^^^^Jl4i<^1 ^t!" -§-«fl^^^<^l «fl 

ojzo] o.^ «.7].-.^-|.^]^^ ^ ^x^d\] o]^}^, OmpF A>^] 5.S.2.Bi# 

ol^t!: ^fli7]- ^^^>*>TaAi OmpF -g-^ 

n ^7Hm ^2fl^l til*><^ T^i-^-^ 

25 ^ ^^^^ A^Hl 4e}- ^ ^^2^ ^^7} o]s. ^AHlofl o^afl ;^lltbs)^1 

^^^^ '^'^TfloflAi ^i-Aj-o] ^lA^ o. ^^.o,^;^! olo^Ai ^V^^ ^ 

^aH1 l : OmpF 3).cf^^ tfl^J-^2l 

30 

ife>o^, tfl^^o.^-^E^ ^fli^^i- ^«J^^* ^sl*>^, SDS-PAGE 

^ BL21(DE3)[F- owpT hsdSBCrB- mB-) gal dcm (DE3) a prophage 
35 carrying the T7 RNA polymerase gene](Novagen Co., ^1^), 
HB101[/^- hsdS20 (rk-, mk-) recAlS ara-14 proA2 lacYl galK2 
rpsL20(str) xyll-5 mtl-1 supE44 A-](New England Biolabs, ^^1"^), 



6 



PCr/KR 0 2/0 1 5 47 

? 3.0 9.2002 



JM101[supE thi-1 A(lac-proAB) [F'traD36 proAB lacIqZ A 
M15]](Stratagene Co., ^]^), MC4100[i^- araD139 A(argF-lac)U169 
rpsL150(strr) relAl flbB5301 deoCl ptsF25 rbsR]{Strdi\.?isene Co., t^I 
XLl-Blue[SupE44 hsdRlV recAl endAl gyrA96 thi relAl lac 
5 F(proAB+ laclq lacZMlS TnlO(tetrMStrat^gene Co., u]^) ^ 
W3 110 [derived from K-12, X-, F-, prototrophic ](KCTC 2223)^S.^i 
z^A^ 250mL yfl^j^^V^^c^, 37°C, a}^^ a]] 

50mL LB «fl^l(:^^# lOg/L, yeast extract 5g/L, NaCi 5g/L)» ^> 

10 tifl-y:l-S. ^B] 5^1: sl^tb 1^^, ^ ^^^^^ ^ili 

r].Bfl^^ ^^*>^4: «fl'a='^-^ SmLl- 4t:<^l^i 

3500 X gS. 5^^9} ^^^el^l-o^ ^^Mr^ ^^^}^, ImL Na2HP04(pH 
7.2) ^#-§-^-^-^S t!:^ ^-fl^t!: ^^fl 4^1 4r<^l^i 3500 x gS. 5^ 
€^^e1*><=^ ^^tb ^^1-^ Na2HP04(pH 7.2) ^^-g-^ O.SmL'Hl 

15 *>^cf. <^1<H. ^^^^ ^s](somcation)*><^ ^^'^ 

^•fllLl- 2l-ifl*>ji, 10,000 X gS. 2^^9} ^4]^sl*><^ M]S. 4 

^(debris)^l ^]7]^ ^^*>^o.B^, o]^ ^^<^1A^ 10000 x gS. 

30^^^ O.SmL 0.5%(w/v) A>^s^(sarcosyl)/10M 

Na2HP04(pH 7.2) ^^-g-^J^-^-ll €^-*V<^ ^^^>^cf. 

20 ^7] ^^tV ^^li^i- ^^^^ 37°C^]^^ 

4:V<^]^^ 10,000 X gS. 30&^<?V l:-§-^J-i: ^^^}^, lOmM 

Na2HP04(pH 7.2) s^-^-g-^J^^S. 50fd PBS(0.274M NaCl, 

0.04 IM Na2HP04, 0.047M KH2PO4. 0.005M KCl, pH 7.4) -§-^<^l ^^^> 

^^t}^x^(^2^: Puenete, J.L. et al., 

25 Gene. 156:1-9. 1995). AA^ 6^fd 

1- SDS-PAGE ^ €7l<g^* ^^tt ^4, BL21(DE3)<^1>^^ 
^ OmpF ^^-^^o] A^^^^^ <y: ^ $Z$Jcf. 

30 

^^Bfl&j^sl-ol-y;] 5fl:E.j2.iEll^(red operon, exo-beta-gam)-i: ^>^^> 
tfl^i-^ BL21(DE3)sl o/np/^ -R-^^Vl- ^]>\^}$X^- ^, ^^^Sl^-o} 
^1 ^^^S- *>^, l: 5'- 

CGCGCCATGGATATTAATACTGAAACTGAGATCAAGC-3'(^i "^^S. 
35 1)4 2: 5'-CGGGATCCTCATCGCCATTGCTCCCCAAATAC- 

3'(^^1^3: 2)1- ol-g-*><^, PGR «J-^-ir 4^^^ 4^, T^^tb <5l-7l- 
^ ^7l<^^'^ (agarose gel electrophoresis)-^.^. 2kb 37]^ 
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DNA ^l^Jii^ Ncol^ BamHl^S. *!-^, 

trc HS.aE^# SX^ ^^^Ei pTrc99A(Pharmacia Biotech Co., t^I 

^)» ^ItbJL^ Ncol^ BanM\3-S. €^€r>ji, ^7] PCR 
^^liiEil- ^A]^ A^, cfl^V^ XLl-Blue<Hl S*?^^}*^ 
5 c}. olc>l, ^^^^^ ^^1- ^^^^^^] <^3tl^Bi(ampicillin, 50/zg/L)ol ^7> 
^ LB ^^yfl^]<HlAi ^^gk^, olS-^Ei i^^^Ei pTrcEBG# ^ 

^*>^i=f(^i-S: S. 1). £ 1^ ^flS^ ^^^^^ pTrcEBG^I -B-^^> 
ojcf. 6\o\^ ti];^>^ BL21(DE3)^^1- ^^It pTrcEBG^ 

^«:^>^-^^. ^^^^ LB ^^uH^l'^ll 

10 ^tslSJcf. o] ^^^^ 500mL LB «fl^l<^l>«'i 

O.D.600 0.3 ^\^] wfl^<f^ 1^^. ImM IPTGl- ^7\^\<=^ "^^^^ 

pTrcEBG<^l exo-beta-gam ^^A^ -R-£*>5!cf. l^] 

:^ y^3ir ^, 4S» ^43^2^*H 5l=T^^>^, 3^1- 250mL<Hl Ai]2^^> 

^-IIS* 10%(v/v) 10mL<^l trf^, trf^] 

15 4iiL» 2^-^*}<^ -8o°coiiAi ^n^^v^ci-. 

tfl^J-^ BL21(DE3)^^E^ ^^tb 711^ DNA» ^^^S ^> 
JL, ^^o]"^ 3: 5'-CGGAATTCTGGATTATACCGACGCAG-3'(^^<i^^ 
3)^ isl-o]^ 4: 5'-GCGGATCCTTAGAACTGGTAAACGATAC-3'M'i 
wiJ: 4)1- ^]%^\^ PGR^ ^^Itt 2160bp5l PGR ^^^>^ 
20 cf. oil: EcdRlA BamHl^^ ^^^>'^ pBluescript SK(-)(Stratagene 
Cloning Systems, °1^)<^1 #^^*>J1, ^^^^ XL1-Blue<^l i^^l^, ^ 

S. 2). £ 2^ pOmpPei- M-E^-i^^ ^l-£olcf. 

^^^E| pACYC177(New England Biolabs, 1^1^)^ ^^.^S. ^JL, 
25 HHl-olT3^ 5: 5'-CGCTGCAGTTAGAAAAACTCATCGAGCATC-3'(^i*i^ 
^ 5)^ HBl-oH 6: 5*-GCCTGCAGGCCACGTTGTGTCCTCAAA-3'(^i 
6m PCR* ^^t!: 940bp2l PCR ^^*> 

^4. <^1«- Psd-^S. ^^^><^ pOmpF6<^l tfl^^ XLl-Blue 

30 ^^^^ pSKOmpFKm* ^^^}'^^(^2i: S. 3). £ 3 

^ ^11^^ ^^^B^ pSKOmpFKm* ^^^-ifl^ ^^7} ^Isojc^-. s. 3<^] 
i^o], ^fl2:^v ^^tf^Ei pSKOmpFKm^ t:i\^^^ BL21(DE3)<=>ll-^i 
ompF ■^^:^} ^ ^ 5LS2.H.^ ^l"^* y^jL SXjl, ^1-14^1.01^1 
■^^^}^ ompF ^^7}^ 5' ^S.a.E-1 Al-olofl ^oiol Slol olol 

35 7112:^ ^^^E^ pSKOmpFKm-^l^i owpF ■^^:^}^ "^^^ ^ ^ 

rf. ^7l 7lls^ ^^^E^ pSKOmpFKm* ^^^^ ^>^, ^.e^-oH 3^ 
41- ^]-^^}<^ PCR* =^«Stb ^>M-°V<^]^ ^-l^i- -B-^^>7> ^^ofl ^ 
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T^. ^7] pTrcEBGS ^"^^^ BL21(DE3)$^^1 £^^> 

^7}^ LB ^^tifl^1<^l^i >y^*>5i^. ^fl2:^ ^^S-^E-i 7flS^ 

5 ^^^^B.-] pTrcEBG* ^l^^}7l ^^H, "^^q^^o] ^7]-s]^l 

7>€ LB ^^tifl^joil S^^l-o^, <^3I)^^o1 ^7>^ LB afl^l 

711^ DNA* ^e]*>c^ -^^^fltfl ornpF ^^7]- ^^]o\] f}^^v}o]X] -^^^> 
10 7} ^'^^o] B\o]ox^:^] o^^^ PCR ^^s:V^t::l-: ^. ^7] ^S^tt 

7^]^ DNA» ^>:si, HBl-<^H 3^4 ^el-olT3^ 8: 5'- 

GATCGGAATTGATTTGAGTTTCC-S'C'^i^^Jl 8)-i- c>l-§-*><^ PCR^ 
^mi^, <=>]^^^] ^<H^ ^^^321- ^ ^'^^ 7: 

S'-CCACAGCAACGGTGTCGTCTG-S'HI^^ 7) ^ HhI-*^!!^ 9: 5'- 
15 ATCTTTATCTTTGTAGCACTTTCAC-a'H^^:^! 9)* PCR 

^^}7} BL21(DE3)5l ompF^^T} ^ojo] s\SX^-^ ^91 

t}ZL, ^7] ^^^^ "cfl^J-^ BL101"ol5^- i^^^>^4. 

20 ^Al<^l 3 : ompF-^^^} 7^ 

^Ajc^l 2B] 7l]2:^ cfl^l-^ BLlOl'^l^i OmpF ^«J^^^ ^ 

^^11, 7j-^*V ^S.a.Bl<y T7 <^]^^ ompF 

25 -B-^^> ^^^^^il: ^l^*>7l ^^\'^, cfl^V^ BL21(DE3)^ 7)1^ DNA» 

*>:il. 45+ HH^-oltH 10: 5'- 

GCGAATTCATATGATGAAGCGCAATATTCTG-3'(^i1^3L 10)^ ^\ 
-§-«H PCR ^-§-* 4^«S*>^, ^^Ik ^I^JL^ A^t/elsj- ^a/TjHI-^ 

S pET21c(Novagen. iE<a*l-<^ -l-S^t!: ^ 

30 ^. tfl^^^ XLl-Blueofl 5.<y^><^ 7flS^v ^^^e^ pED0mpF31- ^r^^^V 
^trfC^S: £ 4). 5. 4^ ^11^^ ^^^^^ pEDOmpFS^ -R-^7l> 
A. 

HSaE^ol Trc SS-SEil- o]%^ ompF 
^^^Eil- A]^^\7] ^n<^, t^^^^ BL21(DE3)2^ 7\]¥- DNA«- 
35 ^ ^ej-oH 4^ HB}'^]^ 11: 5'- 

GCGAATTCCATGGTGAAGCGCAATATTCTGGCAG-3'(^-1 1 D-i: 

A>-g-*>o^ PCR ^-S-* 4^^-?!: ^ItbJl:^ Ndem- BamHl 
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O.S. ^^*H ^^^^1 pTrc99A^l :£^^><^ -f-^^tl- tfl^V^- 

XL1-Blue<^l S.''^^}<=^ ^2,^ pTrcOmpF4» 

£. 5). :£ 5^ ^B^^ pTrcOmpF4^ -R-^^> ^]^<=>]^. 

M] Willis., OmpF ^S.S.B\Mr ^^-l^^ife 

5 -^^Hl 2^1^i ^l^tlr pOmpF6» '^l-g-^V^cf. 

M]7M ^^2i^ '^^^BKpEDOmpFS, pTrcOmpF4, pOmpF6)l- ^ 
Al<^l 2<H1H ^IS^V cfl^l-^ BLIOI ^^<^] £^t]sl-c^ ^^^^^1^1^. 

'id'i^V^^. ^1^, Al^^Eflo^lA-l OmpF 

10 7>^1- JL^^O.^ ^tilS]^ A]>,Eflo. ^^t}7] ^^H, ^'i^ ^fl 

50mL R/2 afl^] {(NH4)2HP04 2g/L. KH2PO4 
6.75g/L, AlH = ^ 0.85g/L. MgS047H20 0.7g/L. 5M HCL/L, FeS047H20 
lOg/L, ZnS047H20 2.25g/L, CUSO45H2O Ig/L, MnS045H20 0.5g/L. 
Na2B4O7l0H2O 0.23g/L, CaCl22H20 2g/L, (NH4)6M07024. O.lg/L, SS.^ 
15 10g/L}<Hl>H 37V 3] S^^^ yfl-y^^V^i:!-. 

^flS^ ^^^^1 pEDOmpFSfi^- pTrcOmpF4S. 
tiflojofloj o.D.6oo*='l 0.7<a ImM IPTG(isopropyl-|3-thiogalactoside) 

^^^^1 BL21(DE3)5q- i^^V^ BLIOI^ ^^tJ: S^-^^ 

^s.^|.j7 o]M. :^7]<^^^ ^sf, pOmpFSS. ^^^^ 
BL101<H1^-1 2-^^<?l T^^^^ BL2l(DE3)<^1^i^ ^]^^ ^^2] OmpF ^ 

sfl- w>%o.^ OmpF ^^J^^ ^l^^^oi] OmpF S^S-E^l- o]-g- 

25 ^ «o^^^l <y: ^ 

oHl, ^ ^^^m^ ;^fl2:^ ^^^E-l pOmpF6S. 
^ BL101# "tfl^^ BL101/pOmpF6(£sc/7er/c/7/a co// BL101/pOmpF6)" 
e}- ^i^^VZL. o]* 2001\i 6^ l-a^l-S. ^^l7]i^-7l^^ -^^^^l-^^-S 
-H-^^>^^(KCTC)<^1 7l^«i^ KCTC 1026BPS. 7l^§l-5|4. 

30 

^A]c^1 4 : OmpF-wflBl-«ffl#3a ^^^E-l^l 

aflBi-<a#^^ 31711 Si o>Dii^Avo.^ ^^^si<^ 9X^^, 

S1-§V^ -^^^m # 93711^ ^#efl^Bl-ol^s ^^Jslol 
35 Takahashi H. et al., FEBS Lett., 135:97-102, 1981). 

oil- ;^l2:*>7l ^^><^, He^-oH 12: 5'- 
ACCGCCATACCTTCCCTCGATGAACTGGTAAACGATA-3 ' (^-1 ^ ^ ^ 
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12). 13: 5'- 

GGAAGGTATGGCGGTTTCATGACCAGCGAAAAAAGCCAGAC-S'C^il 
^S. 13). H&l-olr^ 14: 5'- 

CGCGTTTTTAAACAGGGTCACCAGCGGGGTCTGGCTTTTTTCGC- 
5 3'M^^^ 14). HBl-olr^] 15: 5>- 

CCCTGTTTAAAAACGCGATCATCAAAAACGCGTATAAAAAAG- 3 ' (^i 
<I«is 15) ^ ^^o]x^ 16: 5'- 

GCGGATCCCTATTATTCGCCTTTTTTATACGCGTTTTTG-3'(^i 1 «i 
J: i6)# 2^zv ^>^^*>ji, ojs.^ PGR* t^^, tii\ 

10 BL21(DE3)^ A]^ DNAl- ^^^S 10^ 121- o] 

-§-^><^ PGR* ^^*>^i=1-. PGR ^5^-0] 

^ 10^ 16* ^7}^}c^ PGR* ^4, ompF ^^^}^ ^^^ofl 

Xa ^ ^^^^^ 47l]2l o>pli^<a:ui|- tiflE}-^!-^* ^s:^*> 
^ -B-€^>7> -i-^^ PGR ^s.^].^cf. ;5i7l PGR 

15 4i ^^*>al. ^'B^:^ ^^^B] pOmpFS^ ^fg-THi^l- Xbal 

^^Hl S'a^H #S^^>^^. ^"i-. 1^^^ XLl-Blue^ll £ 

<gi5>c^ ^^^B] pOmpFBpE* ^;^ll^l-^cf(%i-^: £ 6). 6^ 

^flS^ ^^^B^ pOmpF6pE^ ^]^^-^^ ^ -B-^^> ^]^<^]^. ^7] 7^ Si 
^ ^^«3]&1 pOmpFepE'HlAl ompF -H-^^Hl «flB^-9fl#^^ 

20 ^-8- Tyr Gly Gly Phe Met Thr Ser Glu Lys Ser Gin Thr Pro Leu 

Val Thr Leu Phe Lys Asn Ala He He Lys Asn Ala Tyr Lys Lys Gly Glu 
StopH<M^5: 17)0] ji, ^?i^> 5'- 

TATGGCGGTTTCATGACCAGCGAAAAAAGCCAGACCCCGCTGGTGA 
CCCTGTTTAAAAACGCGATCATCAAAAACGCGTATAAAAAAGGCGA 

25 ATAA-3'(^1*li?i5: 18)"^!^-. 

^^t!" ^flS^ ^^^E.-] pOmpF6^E» Tfl^v^ BL101<^] :£ 

30 ^AHl 5 : OmpF- till B)-«ai-^ -g-^^«-^^^ M]S.^ ^h] 

^Ajo^l 4<HlA^ ^^^^^11- 1.8L R/2afl^Hl ^^*>^, 

700g/L, MgS047H20 ZOg/L^]:^, afl^l^ pH7l- 6.88^1 -^J-^^ ^fl, ^ 
35 ^7]^<2flol afl<^j:oflo.^ lOmL/minBl ^^S. ■^''^^<^, tifl <^o^^ vfl 2^ 

^ 0.7g/L^ -B-^1*>3E^ 2i^i^}JL, tifl^H -g-^^:5^^(D0)^ 

40%(v/v)^ ^7] ^ ^=^^4i7> 2:^51 ^^slS^i^. 
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wfl'y^* ^«S*>^^i '"^l^^ i^ef, 600nm ^l-^^^^l^i 

^«!-^:£(O.D.)l- n^^^Jl, 200mP^ «B%1=«-^^ ^o^7l ^rcJ^ 

17^1^ 30^ ^91 ^2^, ^^^£^1^ 600nm sf^Hl^i ^^^^ 

^^i-^£(0.D.)7l- 150.5o]Jl, M]S.^2z 54.1g/L'a^ ^^^VSii^}. 

^}<^ ^7]<^^^ ^^^^ ^34, 40 kDa 37151 OmpF-tiflEf-<ai-^ -g- 

10 ^1 ^^fl^l-^ ^^im«-^^^ 45%<^1 ^fl^^>^ 4.64g/L^ -a-^^^J^^'^l 

15 ^^]^] 5^1 wfl<y=«-«<^l OmpF-HflBl-^1-^ flfl 

* ^>^«l-^^c11, oi:g.^i-o.s^ 50mM Tris-HCKpH 7.0) 

-g-§}jl, ^o]^ jii^^^i^^ Q2-^sj(BI0-RAD Co., ^l"^)* o]^t}3X 
^1^^^^ c,]:^^^^ ImL/min^^lJl, -2.^^ o].^^l-oil NaCl 

20 2^ ^£71- 0 IMS til ^1^0.^ ^71-51^ ^Al- ^elCgradient 

elution) <^l-g-^>^4. ^ 0.45M^ NaCl ^£^l-^i 

OmpF- till Bl-- oil -g--^ ^^-^^<^1 -§-#51^, OmpF-«llE|- -g-^^ 
89.1mg* ^e^^V^^-. OmpF-tt|lEf ofl^^ -g-^^«-^^ ^-g- 

owoi] «i-B-^ NaCl^ ^^aj-^ o.^ ;*1171*>JI, OmpF-HllH}-<a#^ -§-^ ^ 
25 OmpF ^l7le>7l ^-sl-c^ ^^^^ Xa 

♦ l:200(w/w) til#s -§-^^«-ll^^ cf-g-. 23t:o1lAi 12Am^«?V 
^-§-^m4. ^^-^"^^^ ^^^e1*>7l 
HPLCCreverse phase high performance liquid chromatography) ^J-'S-S: 
^>^*>5i^i^^1, HPLC ^^-^S.^ Microsorb-MV Cis €^(4.6 x 250 mm, 

30 Varian, i^l^)^ a>^*>ji, o]:^.^©.^^ o.1%(v/v) TFACtrifluoroacetic 
acid) ^-§-^* ^>-g-^H, -g-^^ ImL/min^lJl. 280 nm<^l>H 

^#711- A>-§-^5^tq-(^2:: S 1). 

S 1 

35 HflBl-«^]l-^^ 




\ 
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(ml) 


(mg) 


(mg) 


(mg) 


(%) 


(%) 




50 


515 


232 


20.3 


100 


3.9 




63 


118.8 


89.1 


7.8 


38.4 


5.9 


RP-HPLC 


12 


2.8 




2.8 


13.8 


>99 



^^7] K !<=>]] ^^ ^^'^], HPLCl- ^^}'^ ^7l<^ 

^4, 2.8mgo] ^^^5^5]^^^ ^ SXSX^. ^^^1 

€ N-^^ o>uii^A]. Ai^^ Tyr-Gly-Gly- 

5 Phe-Met-Thr-Ser-Glu-LysS-A-l o]^ tiflBf-<ai-^2l N-^^^if 

OmpF ^^^-^ ^^^1-^ -B-^:^}* ^^^^B], ^7] ^^^B^ofl 

10 ^^^^^ rfl^^ ^ ZLl- o]^^H ^^-^^^ i^^J-^ ^-fl^L^ 

^ ^-I^J-B-^^]-, OmpF HS-SB] ^ OmpF -^^^>» ^L^tlri^. ^ ^^<^1 
^^>^. OmpF ol-g-t!: #srH 

^J-^>^^-1 OmpF ^wl ^3^<^1 ^ms]^, ^£7> 

ol^J-^S ^ ^-g-^ ^oMI^l 7l#*}^^ «>, ^ 

20 ^^^^ ^1-^* 7>^ ^HiTll SX^^, o]^]^ ^^^^ 7l#^ ^;^] 

<^v\d ^^m. 42^-^-1, ^ ^^^^ ^^^^ ^ 

^^j-l-ul)- ZL^#^ ^7Vl-o11 ^^^1^31 ^ ^Olcl-. 

25 



30 
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29#<H1 71711^ 7]^ n]>sg^ 




71 El- 






5)1.0] 




7l;q)0 


-n-^^>^^(KCTC) 












-B- ^ ^> ^ «5 (KCTC) 
(305-333) cfl^'?!^ cfl^^^^l -H-^^T^ °1^-f- 52^ ^1 
















7]n^^ 










2001. 06. 01. 


KCTC 1026BP 






C. ^7>^ A].ej-(7l;(flA>«j-o] ojo.^ 
















(iEAlA>^o^ o^^^ A^^^ 









^^^^ 7l7fl^ 
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1. <^15X]^^ ^i%1-R-^^>, OmpF HS.S.Ei ^ OmpF -^^^>« 
^Vjl, Sl 2^ ^IH* 7]-:^l^ pOmpF6. 

2. ^1 ^^^H.^ pOmppes. ^^^^^ 
BL101/pOmpF6(^sc/7er/cA/a cc?y/BL101/pOmpF6)(KCTC 1026BP). 

3. (i) ^^^^Bl pOmpF6<^l ^sfljL^S^ o]Ai ^ 
^^-f^l- ^^^l^l^ *&lJi^El-<^l:B(oligopeptide) ^ -fr 

(ii) ^7] T^Si^ OmpF -^^^>7> ^^^ilS 

(iii) tir<3=*H, arc^^-^-^S OmpF-§-^ 

(iv) ^71 -8-^^«-^^ofl ^e^^><^, 
51^*}^ S^^m, ^^^B] pOmpF6-l- <>]-§- tt 

c4-tfn^ ^gfljL^^ XaCFactor Xa), <^^S.7]^^], ?]] 

MlM-^l, IgA SS-Bflo}^], olEflo], H^^, 

pOmpF6* ^^l-g-tt ^a] AjA>«j-i^ . 

^^^^ OmpFfif -g-^ 71-^ tb 
^^^B:] pOmpF6» ^]^^ ^til^S^I}-^. 

6. ^1 3*J-^1 

s.^ c^-tffl^o. yflBl-oill-:^tl ^-ir ^^^^ *>fe 
^^^E.-) pOmpF6* o]^^ s.^ ^tij^JAi-Hj-ig. 

7. ^1 3«oHl Sl^^i, 

^11 ^^^Ei^ pOmpF6PE<el s]-^ 



15 



PCT/KR 0 2 / 0 1 5 4 7 
^''.0 9.2002 



8. ^1 3*oHl ^^^i 

^^^B] pOmpF6» 0]-%-^ ^^ ^wl^^AVtij-.^. 

10 
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ABSTRACT 

The present invention provides an expression vector 
comprising a gene coding for OmpF protein in E. coli^ 
5 E.coli transformed with the said expression vector, and a 
method for extracellular production of target proteins 
employing the said microorganism. The recombinant 

expression vector of the invention comprises ampicillin- 
resistant gene, OmpF promoter and OmpF gene. In 
10 accordance with the invention, a target protein can be 
produced extracellularly by simpler method than 
conventional methods in a manner that: secretory 
production of OmpF fusion protein begins simultaneously 
with growth of cells due to constitutive expression 
15 employing OmpF promoter, and as the concentration of 
cells increases, the amount of secretory production of 
the protein also increases continuously- Therefore, 
target proteins can be produced in large quantities by a 
high concentration culture of cells. 

20 
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^7}^t}7]] <^^£]^ Dil&l^i^(methionine, Met) ^^ll- ^^ti 
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peptide)^^ ^^d^}3] -§-th«J-*^^l ^tl: ^^'^Icll. ^^lo] 

(Toksoy) ^£^:±: 1=1: ^-^^ (maltose binding protein, MBP)^ 

(Lo) 3-€r 3L^^{BacilIus subtiJIs)'=^]^] -frsHtl: HflB)-l.4-^£#^^V^-^l 
(p-1.4-endogiucanase)l- cll^V^oH^i 4^, ^\\S.s] ^ul-^^-L^o] 

^^o^ul-ji ^ol*l-^o.D], q-7V^]-s^(Nagahari) OmpF ^^-^i^^ 
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OmpF ^til^^Hl^s^ -§-^'-«J-^^ ol-§-^H 

(harvey murine sarcoma virus)<HlAi p21 ^^-^^s^ ^hI^J^].^ a] 

iL^>^o.q-, ^al^J-LVsl^] ^JL Ir-g-^J -§-^^1 ^^s. 

SX^H Toksoy E. et al.. Biotechnology Techniques, 

13:803-808, 1999; Lo A. C. et al., AppJ. Environ. Microbiol., 54:2287- 
2292, 1988; Nagahari et al., EMBO J., 4:3589-3592, 1985: Yamamoto 
et al., Appl. Microbiol. Biotechnol., 35:615-621, 1991). ^^J-^°ll 

sjs^oj^cHl, tiH^(Baneyx) OmpA-TEM-p-^H}i^]ol^ -§-^v c^-aH 

;go] ^tilAflAVoll cH^v^s] nvc^aji^oi TolAIII 

ol-g-^l-^jL, sal^(Robbens) ^lE-] ^^-2(interleukin-2, IL-2)2^ 

AVoi] oio^ ^/y ^^^7\o}^ -^^It^^J-^t- ^>-§-^]-^.^^, "^Irt^l^^^Cvan der 

^^\\t]2.^ ^f] 'tt*^-^^(bacteriocin release protein, BRP)^ 

oi^^ iJl^V^Jl, c>E:]>;E|s.-f(Aristidou) BRPl- oj-g-^ /Hl^s] 

cfJl ^:n.^>^cf(%^2:: Baneyx F. and Eugene W. iVI., Protein Expr 
Purif., 14:13-22. 1998; Robbens J. et al., Protein Expr. Purif., 6:481- 
486, 1995; van der Wal F. J. et al., Appl. Environ. Microbiol., 64:392- 
398, 1998; Aristidou A. A. et al., Biotechnol. Lett.. 15:331-336, 1993). 
^^i. cH^o^^* ol-8-o>^ L-^o]c:^ ^ej 

o] l-'^'^ol^l^ ^^^^^ ^^1^2-]°1-^ ^'^^ili^ ^ 

qi-oV :^3J-5V':^ ^'^^■llit^ tJj-S- 45. tJl]%to«o.^ i-^o] 7] 

^ L-^ i^^^^tl RV308 ^l-§-*H °1i^*J-^l(miniantibody, 

miniAb)* 4^2^S. ^alA|A>^]..^^^ Kujau M. J. et al., 

Appl. iVIicrobiol. Biotechnol., 49:51-58, 1998). 

""^^ 7B^£^^ '^l-^S ci^sl^M ^;*ll^l-ol 

^JL ^c,)- ^'='1 ^^^^'tlM^o-^lcf. 

cH, ^'tl ofMB^, ^7|-^5f 

cf^ ^^o] i^^^S^c}. o]^ ^^^1-71 ^t\<A, <^^]7\A ^l^^l 
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£. ^I^^V^^I i^tl ^i*J-^<^1 >^^*^7l(iife cycle)7V a^- 

cfl^V^oflA:] Ji^^^o.^ ^^^^-ir ^j]^S]S. 

oHi, ^ c^j^j-^oijA-i jr^^^^ ^^ ^^-^^-^ M]s.3]s. 

cH^^r^o] x^liS^nV c^-aM:^ F(OmpF)S^ ^^^f* ^f"^]-^ 

£ 1^ ^HS^^ ^^-inEi pTrcEBG* M-e^-^I^ ^]Z.o]t]., 
S. 3^ ^fl^^^ ^^^Ei pSKOmpFKm* M-eI-uH^ 

_£ 4^ ;,fl^^v '^^^'^E] pEDOmpFSl- ^Efi^^fe ^^d^} ^l^olcf. 

5:^ 7113:^^ ^^^^E^ pTrcOmpF4l- ^^^^ ^^i^f ^l^olcf. 
£ 6^ y^^Si^ ^^^E-1 pOmpFSpEsl ^l^^-i^-^^ ^ -^^^1- 
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^t^a) '^^'SiE-lfe "^21^51 ^i*cj-B-^^V, OmpF ^ 
OmpF -H-^^f* 

^ ^5:ij7 IS] Efo] ^(oligopeptide) 5J 'S^-J^^^^ ^^^V* 

^d7] ^fl^^^ ^Jr^^^i* OmpF ^^d^}7} S^J^rj-o^ ^ 

OmpF-l-^'-'^^^-i]^* ^^j; ^, ^7] -§-t^^«-il^°fl ^""A^ 

j-^^ ^^el^Vo^, ^^^-i: Sl^sl-^ ^^^^ <^1°5], '^i^-^^ 

^^HSLriis.^ Xa(Factor Xa), Efl^7]i4;^](Asp-Asp-Asp-Asp- 

Lys), TllMiq-^KHis-Tyr Tyr-His), IgA =^t11ol-;^fl(Pro./Ser- 

Arg/Thr-Pro-Pro-Thr/Ser/Ala-Pro), Bf-Sl, H^^, 

^ ^^^^fl-a- "^""A^ -^J^-HI c,l-§-£]^ 67l]s] cH-J-^ 

^1: (BL2L(DE3), HBIOl, JMlOl, MC4100. XL 1 -Blue. W3110)* «rj= 
^yjL, oiH^B] x^-fli^l^i- ^^^l-'^ SDS-PAGE ^ €7]=g-^o.S. 

^A^^ ^3]-, 67>^1 i^^j-^^ ^^1 BL21(DE3)<^l^i OmpF ^fcf 
^^^slJi $X^^ ^ 'i-^^]-*^! ^^^^ OmpF -^^aI^ieI^ 

^tl^ ^12:^ pOmpF6^ 'fl^ch^- OmpF -^-^^K OmpF H 

saei ^ "^sl^^ -fr^^l-l: 5L«-tl:4. '='1°^. OmpF -B-^i^V ^ ^ 

cH^J-^ BL21(DE3) 'g'bn^ls.^Ei PGR "o-*^* <=!-§- ^^^} 
^cf. ;5i7l 7fl2:^ ^^^^E^ pOmpF6S ^^€*^ c^l^^- BLIOI* ^ 
BLl01/pOmpF6(£"scAe/7c/7/a co// BLl01/pOmpF6)ol e^- ^^^j-Jl. 

(KCTC)«fl 7]l^-al^ KCTC 1026BPS 7]i^sr]-^4. 

€7l ^112: ^^"^E-l pOmpFSl- ^l-g-^ OmpF-g-^^'^J^^ 
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HflEl-'till-^* 3.^^}^ cDNA. OmpF ^^A^-^ °J-SL5}-^Vfe -R-^d^K 
OmpF E.^S.^, OmpF ^^A^^ HflE]-ofl-i-^ ^}o]6\] avoi^ xa <y 

^ ^ 47flo) o].cl O.^ ^A^^ -i-Sl JL^Efojc 

(oligopeptide) ^ '^^tj^fl ^-^^V -B-^;^Kampicillin resistance gene)* 
^^v^].^ pOmpFSpEl- ^Ml^l-Jl. o]* OmpF 

BL21(DE3)(Novagen Co., c|^)oi] £.oj5:>c:], ^^^^^fll- 
^^^V c}^, oil- tifloj:§H, tiflo^tojio.^ OmpF-aflEl-°fll-^ -^r^^^^ 

OmpF -^^r^-Jj^* ^i^#o.^^i ^^dtl: e^-- <^ f- ^ ^ <S * ^7} 

^i^9] 7]^o\] oj^t}c^ M]^3]s. ^al-^I^V*!-^ ^S-, 

oj:o]"^;g:5^ o.^ l-7]-^sr]-;^l'L>. ^ t^^ll a]^]-'^, OmpF ^H) ^^S.^^* 
ol-§-tl: ^^^^ -S-^H ^^li^n ^j^J-^VSH OmpF -§-^ 

^7KV^ f^2fl«=11 ^i'Srti: 1.^^-^^ ^'^-^ 

oil; ^aHI^ ^5..^1 ^ Y-^fl^^S. ^i^^f7l ^^s., 

J.j^d-b '^'^J'lHI'^i ^^^^ ^Hl^l ^1-^%^ ^ 

ol4. 

^AHLi-OmpF 21-cl-^^^ A^i« 

'^f^-i^^ '^l^'^l ^Sl ol-g-S]^ ti^lS^tl 67V^1 ^ 
^t}<^, z^z^9] cfl^j-^o.s.^E-1 ^i^loi- €-£l*}-:n.. SDS-PAGE 

^ BL21(DE3)[F- oy77pr hsdSBCrB- mB-) gal dcm (DE3) a prophage 
carrying the T7 RNA polymerase gene](Novagen Co., ^^1^), 
HBIOUF- hsdS20 (rk-. mk-) recAlS ara-14 proA2 lacYl galK2 
rpsL20(str) xyil-5 mtl-1 supE44 A-](New England Biolabs, '°\^), 
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JM101[supE thi-1 A(lac-proAB) [F'traD36 proAB lacIqZ A 
M15]](Stratagene Co., c]^), MC4100[/'- araD139 A(argF-lac)U169 
rpsL150(strr) relAl flbB5301 deoCl ptsF25 rZ?s^] (Stratagene Co., ^^1 

Yl.\-V>\w^VSupE44 hsdRl? recAl endAl gyrA96 thi relAl lac 
F(proAB+ laclq lacZMlS TnlO(tetr)]{Sirzi&gene Co., ^1^) ^ 
W3110[derived from K-12. F-, prototrophic ](KCTC 2223)^^^i 
zvzv^ 250mL ^ 5:i-rii3.<^l ^ro^^]-^^^, ti^o^^H^ 37r, ^f-g-tt ^fl 

50mL LB lOg/L, yeast extract 5g/L, NaCl 5g/L)* ^\ 

c]-aW;g-|- cf^jzf ^^^fS^: ^'^^^A 3mLl- 4'C<=H]^i 

3500 X gS. S^^-^J €^J^2.1^>°i IJ^I-* ImL Na2HP04(pH 

7 2) sJ-^-g-oBo.^ *i.Bi /-ija^^V ^o^l cfA] 4rol]^i 3500 x g5. 5^ 
^M^^^\c^ 41^^ ^^l-* Na2HP0a(pH 7.2) s];^*^ 0.5mL<Hl ^i^- 
oH, ^-§-4 ^■l£](sonication)^]-<^ ^^^-J^ -2-€- 

sl-^^fJi, ^^'^l^i 10.000 X gS- 2^^°J: ^-^3^21*]-^ ^-fl^ 4 
2d(debris)o1 ^1^^ ^J-^^-^* 4^^3^>^o.aj, oil- ^^o^l^i 10000 x gS. 

^^^sl5:V:nL. O.SmL 0.5%(w/v) A>^^^(sarcosyl)/10M 

Na2HP04(pH 7.2) ^^-§-<5^<=11 ^^-^^ 

;5l7]. ^s.^v ^-11^5,1- c>«fl^ ^^1: 37r°11'^i 30^^-1]: ^J-^l^l^l^, 

4'C<^l^i 10,000 X g^ 30*-S^°J: ^i^^^l^H *-S-^o^*- 4^^*)-^. lOmM 
Na2HP04(pH 7.2) s^rf^-g-"?" ^.^ ^^ik A^, oOfJi PBS(0.274M xN'aCl. 
0.041M Na2HP04, 0.047M KH2PO4, 0.005M KCl, pH 7.4) -§-°-«ofl ^^^\ 
/-fl^ ^^A^ ^^Ajs-l- Puenete, J.L. et al., 

Gene, 156:1-9, 1995). AA^ ^l'^^ ^"^-^i^ ^n^s. 64,a(! 

1- SDS-Px\GE ^ €71^-^* ^2]-, c}]^J-^ BL21(DE3)'^l^i 

^ OmpF ^^-i^^o] -^5-^^^* "^T ^ 

^Alcm 2 : ompF ^^^AA "^^^-^^ ^l2i 

«i-Bflsl^2}-o].;t] Efl^o.slls.(i-ed operon, exo-beta-gam)^ ^l-g-*)- 
^, BL21(DE3)2l ompF ^l^^^V^cf: ^, «i-Eflsl5L2l-of 

^1 efl.^^3lis,^ ^^O-S ^\^, l: 5'- 

CGCGCCATGGATATTAATACTGA.\.\CTGAGATC.A.^GC-3'(^i^^J: 
1)34 ^^o\xi\ 2: 5'-CGGGATCCTCATCGCCATTGCTCCCCAAATAC- 
3'H<lais 2)* ol^^M. PGR ^i^* "^V^V 

S.^ ^ ^ 7] '^^'^ (agarose gel electrophoresis) .5.^ 2kb 3.71 
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DNA ^^d-i: ^sl*>:n., ^Itl^a^ti Ncol^ BamWl^^ ^^^>^4. 

trc HS-S-^il- ^^^^i pTrc99A(Pharmacia Biotech Co.. °1 

NcolA BawHl^S. ^i^^}IL, ^d^] PGR 
A-^ ^v^«i]Eil- ^^]^d 4^, XL1-Blue<^l £°^*V°^ ^^^^-^l^a 

5 cf "o]ol, ^^1- '^3]^^(ampicillin, 50/ig/L)o] ^7> 

^ LB ^'^aB^l<=^1^i -JdlgkJL, o]^^Ei ;^fli^^ pTrcEBGl- 4^ 

= 5l-^cl-(%i-S: £ 1). £ 1-8: ^fiS^^ «s^«^E^ pTrcEBGSj ^€^1- ^^1^ 
olcf ojcH. cfl^J-^ BL21(DE3)^^* ^^^^ pTrcEBGs- ^€ 

:^^*]-^o.D^, *o'-^5^1 ^^7]-^ LB 

10 ^"^^=15^^. SOOmL LB ^^]^]^^ 

O.dZo 0.3 ^}^] ^V^^ ImM IPTG* 7>^Voi «^^^«flE^ 

pTrcEBGofl exo-beta-gam ^^d^}^ 1^1 

.7> ^^2]- ^, /^-flil- 5]^^>^, f^^^ 250mL^l ^il^^]- 

icf. I0%(v/v) lOmLol] ^ 

15 ^A^^* ^-11^* -8or<^l^i :^i^J-5}-5icf. 

tr€, ^^J-^ BL21(DE3)^^-i ^1^ DNA* ^^-2.5. 

j7 2 5^oln^ 3: 5'-CGG.^ATTCTGGATTATACCGACGCAG-3'(^i^'^^ 
3)'5q- S^l-oln-] 4: 5'-GCGGATCCTTAGAACTGGTAAACGATAC-3'H€ 
4)1- ol-g-^H PGR* 2160bp5^ PGR ^^^V^ 

90 5 EcoRL^ BamHl^^ pBluescript SK(-)(Stratagene 

Cloning Systems. ^1^)<^1 #S.^*V^, ^^^^ XLl-Blue<Hl S^J^)^, ^ 

;^fl3:^ «^^«ijE^ pOmpF6» ^^^VSl^C^^: 
h'e)'. S. 2fe pOmpPei- ^^^^ -B-^^f 

't^^^-l pACYC177(New England Biolabs, ^1^)* ^^-2.^ e^j-Jl, 
9=, ^^o]u] 5: 5'-CGCTGCAGTTAGA.A.AA.\CTCATCGAGCATC-3'('^i<I'?i 
31 5)4 5?-}oir^ 6: 5'-GCCTGCAGGCCACGTTGTGTCCTC.'\.\A-3'(^i 
<l«iJ:'6)l-'<=1-g-*}<^ PGR* =1^*1^ ^4. 940bp2^ PGR ^i^d* ^^sf 
^T^_ oil- Fsrfo.^ ^^sH pOmpF6<=>^l '^^o^^ XLl-Blue- 

30 ^^^1-^ -flS^^ pSKOmpFKm* £ 3). :£ 3 

i «^^^E-^ pSKOmpFKm* M-H^-i^^ ^1.£<^1'=]-. :£ 3<=H1 

>^ ^fl^^ 'ir^^sl pSKOmpFKm^ i^^J"^ BL21(DE3)<^l'^i -fr 

35 pSKOmpFKmoflAi ompF ^^d^}^ ""^^^ ^ ^ 

4. ;^7l ;^fl^^ ^^^«]Ei pSKOmpFKm* ^^^S. ^}IL, ^s\o]u] 332]- 
4^ ^^t}c^ PGR* ^^V, ni4°l-ol^ .^iiJ- -^^^1-7} f^^Hl 
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oasi ompF ^-AA % =1 i-J-tl: PGR ^^->^ 

iJ- o]% x^7l pTrcEBG^ ^€^d^€ ^^J-^ BL21(DE3)^^-fl ^^^^V 

./7v41b 3g^«B;.lollAi -i^*V^4. -d^€ ^fl^^^ ^^^^^^ ^BS^^ 
.^v^-_]Ei pTrcEBG* ^l7l*V7l ^^H. ^M^] -A^-i^o] .^y}^.] 

7V=1 LB ^^«fl^l<^l *c}-^oMl ^Jiil-a^ol LB 

olU **V^ ^^-^ -dl^V?i^. ^€ ^-S-, oll:^ 

711- DNA» ^Bl^H ^^-^^fl^ ompF^-dA ^^1^1 ^V^-fol.j ^xd- 

7> ^vojol SlcHSl^;^! c^^l: PGR -o>^^^ ^°J^V^4: ^. -d7l ^-l^V 

Tfl^ DNA* ^^^^ -^>^. ^^^1"^ 3^ -"^"^'^ ^'^ 
GATCGGAATTGATTTGAGTTTCC-3'H<i^^ 8)# o]^^>^ PGR* 

5'-CGAGAGGA.^CGGTGTCGTCTG-3'(^^^^^ 7) J^/'- 
ATCTTTATCTTTGTAGCACTTTCAC-S'C'^i ^'d^ 9)* ol^^H PGR 

5;.V7V ^-^'^ BL21(DE3)2^ ^-d^V ^-Hl ^-^-1 ^°d 

•^aHI 29] 7fli^^ ^^^^ BLlOl-ll^i OmpF 

^^>7l ^^V<=^ 47Vxlo^ 711S^^ #E^^nl=^ ^l^V^I^C}. 

o^^^^: ^g-^'^Ei* ;^l:2i-eV7l ^§V<^, ^-J-^ BL21(DE3)S1 Tll^ DNAl- 

GGGAATTGATATGATG.^\GCGGA.^TATTGTG-3'(Ai<l«lJl 10)* 

-g-^H PGR -d^* 4^*1-1-^. --^^ ^^^'^^ ^^^^"^ ^"f!"^^ 

^ ..c^^V-^ ^Jr^-^B-l pET21c(Novagen. £^^^V<^ ^ 

^ XL1-Blue°fl £°J*V<^ ^flS^' pEDOmpFS* ^^^V 

^cV(^^'2:: £ 4). £ 4^ ^112:^^ pEDOmpFS^l ^^d^V ^l£<=1 

:t;5^il -B-S^^ HS-S-E-lol Trc H^-S-^il- o]-g-tV ompF ^^^V 
.v^^^^]^'^]-^t}7]'^^<^. cfl:^v$ BL21(DE3)sl 7l1^ DNA* 

' GCGAATTCGATGGTGAAGGGC.^^TATTCTGGCAG-3Vi ^'dsi 11)* 
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XL1-Blue°1] ^fl^i^i- ^^m^^i pTrcOmpF4l- 

S. 5). S. 5^ ^112:^ 't^'^^l pTrcOmpF4^ -H-^^V ^]^°]^. 

4 OmpF ^^M^ KS.3.B\^ oj-g-sj-jl ^ElS.^i^ 

^aHI 2<=^l^i ^]^^ pOmpF6» ol-g-*>5^i=f. 

>^-1]7>x] 'i-^^^KpEDOmpFS. pTrcOmpF4, pOmpF6)* ^ 

Alcd] 2<^1>H ^IStl: "^^J-^ BLIOI ^^^1 ^-^^-^ ^^xd^^]^]:^!, 

>?d^^>^cf. o]o]^ zi-zj-o:] a^v^ a]^«ioi1a:| OmpF 

7}i ji^^-^s. ^tijs]^ Ai^Efl^ ^^v^. ^^^^ 

Si^ ^^aH^lo] 50mL R/2 h]]^] {(NH^)2HP04 2g/L, KH2PO4 

6.75g/L, A]B = ^V 0.85g/L, MgSO.THaO 0.7g/L, 5M HCL/L. FeS047H20 
lOg/L, ZnS047H20 2.25g/L, CUSO45H2O Ig/L, MnS045H20 0^5g/L, 
Na2B4O7l0H2O 0.23g/L. CaCl22H20 2g/L, (NH4)6M07024, O.lg/L, iti^ 

^HS^'- ^^^'^sl pEDOmpFSSf pTrcOmpF4s. ^^^^^ 5"^^ 
yflo^i:q«o:] o.D.6oo°1 0.7°i ^. ImM IPTG(isopropyl-p-thiogalactoside) 

^^£]^1 BL21(DE3)21- tfl^g-^ BLIOI^ ^^^^^ ^^o.^. 

^^"^is-^j-jL oil- ^7]°^^^ ^4, pOmpFS^ ^^^d^^ ^^oi-S 
BLlOl^il^i S-^^"?! '^^^^ BL21(DE3)<HlAisf a]^^ ^^o:| OmpF ^ 

^% aV^o.^ OmpF -8-^^ "^i^-ii^ ""^^ Ai:^Efloii OmpF S^aei# o]^ 

Oloi], M. ;,H^^- ^^^^i pOmpFSS. ^^^^^ 

v: BLlOll: "^^^^ BL10r/pOmpF6(£'sc/7er/cA/5 co// BL101/pOmpF6)" 
o.;^;,|.o.^g(KCTC)<=Hl 7\^^S. KCTC 1026BP^ 7]^^\'^A. 
^aHM: OmpF-«1lB}-ojl#^l «^^«nE-l2^ ^|^v 

Takahashi H. et al., FEBS Lett.. 135:97-102. 1981). 

oil- ;^l^*l-7l ^^V^. 12: 5'- 

ACCGCCATACCTTCCCTCGATGAACTGGTAAACGATA-3'(Ai^'d^ 
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19) H5}oH 13: b- 

GGAAGGT\TGGCGGTTTCATGACCAGCGAAAA.\AGCCAGAC-3'(^it 

13). l^'- 
CGCGTTTTTAAACAGGGTCACCAGCGGGGTCTGGCTTTTTTCGC- 

- 3'(Ai<^tt^2. 14). HH^ol^ 15: D' 

' CCCTCTTTA.V^AACGCGATCATCA.AAAACGCGTAT.^\i^^ 

?c1;?ATCCCTATTATTCG?CTTTTT^ATACGCGTTTT^ 
10 BL21(DE3)^ DNA* --^ ->3l. -e^oH iQi^ 12* o 

;^vo^ PGR* ^^^\^^- ^"^^^ -V^: "it l 

5 103^ 16* ^y}^}^ ^-1 PCR* 1^. ompF ^^AA^ -^^<^\ 

: V;.,,^;^ o.^v^ PCR -d^d* ^^t}<^^. -dy] PGR -4€* ^ItVJ: 
15 1 B^M9^ Xbaio.^ .^^t\jL, A3.^^ -^^^A^"^ pOmpF6^ BgM^ Xbal 
^.1^1 £o.,H -V*. ol» ^^^^ ,f 

o]*>c^ .Hs^v «^v^^Ei pOmpF60E» AA^\^^i%^-- ^ 6)^ ^ 6^ 

-^^^A^\ pOmpF6PE^ 
._v^^_iEi pOmpF6PEo1lAi ompF «llB^-9ll#^^ 
PO ^-v' Tyr Glv Gly Phe Met Thr Ser Glu Lys Ser Gin Thr Pro Leu 
VarThr Leu Phe Lys Asn Ala He He Lys Asn Ala Tyr Lys Lys Gly Glu 

TATGGGGGTTTCATGAGGAGCG.AA.A.^A.^GCCAGACCCCGGTGGTGA 
CCGTGTTTA.AAAACGCGATGATC.AA.A.^AGGGGTATA.AAAA.^GGGGA 

23 ATAA-3'(^i<1^31 18)<^1^. oT.m<^i ^ 

^,^1 ^^^V pOmpF6PEl: ^^o^-tt BLlOl'^'ll 5. 

30 ^jA]<^] 5: OmpF-"1lH|-<^*€ -§-^^'it«J^-a^ -Hli^l ^^^J: 

AiAlo^l 4<H1A^ ^12:^ ^^^d^^l* 1.8L R/2«fl^1-fl ^^^V^. 
5.5.^ 700g/L. MgS047H20 20g/LolaL. pH7} 6.88ol^>-^ 4. ^ 

^= S.vW 
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^ro^* ^sl^l-'^^i ^]^^ ^^"^1 eOOnm ^^^^]^] 

^4}--a£(0.D.)* ^^^^>^. 200mP<i! arj=*-!^^ ^#^1-^^. ^^^1 «fl^cJ^ 

17a1:L> 30^ ^91 600nm ^^^°\]^-] #^Jt!r 

%*,^^£(0D.)7> 150.50] Jl, 54.1g/L°J* ^^*]-^^. 

5 /-iiitiro^^-^^^ ^^1^ ^^-^^^ ^'^i^H ^^H. ^i-y-^ ^^^] 

^i7]^-S"i: n^«S?}r 40 kDa 3.7]^ OmpF-w^l 

^I^ofl ^^^^ ^^^^ ^7>^H ^^^^^ M]^^''.^'^ 

o. ^].^^|.^,^c-11. oi:g.AVo.^^ 50mM Tris-HCKpH 7.0) ^^^''A'^ °1 
^o]^ liL^^x]^.^ Q2-€5^(BI0-RAD Co.. ^1^)-!: o]'%r^}^ 
o.n^ o]^AT-o| oi:g-^£^ ImL/minolZL, -§-#«cV^^S^ oj^^j-oi] NaCl 
20 o;] '^^7} 0 o^lAi IMS. als^l^o.^ ^7|-s|^ ^^f -g- el (gradient 
elation) l}"^!: ol-§-*>^^. ^ • ^-^ 0.45M^ NaCl ^^-fl^i 

OmpF-^1&l-^*€ -8-^^ '^r^-^^ol -8-#^*^, OmpF-«llH]- -g-^J"^ 
89 Img^ ^^t}<^^. OmpF-HflH} ^1-^ ^^^^^^i 

iN-aCl^ ^A-^yJ-^^^ OmpF-yflEt-ofll-^ -g-H" ^ 

oc OmpF ^^J]^* ^t}c^ ^^^^ ^ns.±9l Xa 

HPLCCreverse phase high performance liquid chromatography) 
A]-g-^}^^cfl, HPLC ^^j-^S.^ Microsorb-MV Cis ^^(4.6 x 250 mm, 
30 Varianr^^*)* ^>-§-*>^. oi-^^j-^S^ 0.1%(v/v) TFMtrifluoroacetic 
^.g-o«^ A>^§>D^. ImL/minolJl. ^^1- 280 nm^fl^i 

^V^]^ ^#711: A]-g-^l-^cf(%^2:: S 1). 



a 1 



35 











BflEl-oill-^ 
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(ml) 


(mg) 


(mg) 


(mg) 


(%) 


(%) 


bl]Oj:oH 


50 


515 


232 


20.3 


100 


3.9 




63 


118.8 


89.1 


7.8 


38.4 


5.9 


RP-HPLC 


12 


2.8 




2.8 


13.8 


>99 



aflEf-<ai-^ 2.8mgol ^^^H^ 5] Si-i-1: "0: ^ ^514. ^^^1 
si "tiflE}--^l-^2^ N-^^^ o}^]b^^ ^"1^% ^^A^ Tyr-Gly-Gly- 
Phe-Met-Thr-Ser-Glu-Lys^^i <='l^ ^^-'^^^^ N-^^-t^^ 



OmpF s^^>^ ^^i^>* -.^^^^i ^d^l ^^^^A^j^] 

^ xi*J-^^d^K OmpF H^SEi ^ OmpF ^^d^^f* i^'-tt^. 

o]t\^, OmpF H^a-^i* °l-§-^^ *oi-^l^^ ^^-"^ ^^l^^l- 

^j-^l-^-^i OmpF -g-t^ ^^-^^^ ^^1 ^]^^^. ^^7} ^of 

ol^vo.^ ^ ^^M]^] 7l#sl-^^ y]-. ^ 

<^;;|la^ ^^Vo] ;^H1 Tfl ^O^^i, o] *V 
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7l;^Ha 


-a- «J (KCTC) 


-fi-^^f^ ^(KCTC) 
(305-333) cfl^Vt^l^ ^^%^^] -R--^^^ <H^-S- 52^;^] 




^ -s^ «!- ^ - 


? :t(KRlBB) 






7lij-«i5: . 




2001. 06. 01. 


KCTC 1026BP 


















(S^l-^V^S] ajHV^i ^^^^ 5i) 
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1. ^31)^^ ^i*j-H-^^K OmpF HS.S.Ei ^ OmpF -R-^i^]-!- 
^■IL, S. 2^ ^^^} "^^^^ pOmpFS. 

5 

2. ^1 ^^^^E^ pOmpF6S cH^J-^ 
BLlOl/pOmpFQiEsc/ierichja coy/BL101/pOmpF6)(KCTC 1026BP). 

3. ( i ) ^1 ^ir^^Ei pOmpF6^1 "Ei^-^]^ o]^ ^ 
10 ^^€^1^1^ *£lJi^Bfo]= (oligopeptide) ^ s.^ c+hh^ o. 

(li) ^7] 7fl2:^ a^v^«flE-11: OmpF ^^^f7> 
15 (iii) ^71 ^^^d^r^-lll- «H°c^^H, Hfl°ot°-^^^5. ^Ei OmpF-§-^ 

(iv) ^i7l ^th^^-^^o]] cl«tt;g ^«HJl^» ^-^El^H, .^"-^i 
i]^*f^ i#*>^, pOmpF6* °l-§-tr 

20 

"^""A^ ^«fljL4i^ ^Ei Xa(Factor Xa), <?]l?flS.?l l+t^]. tI] 
i-i1i4^l. IgA ^H^l^, Hl-^, -E^-tl. ^-tl, 

25 ^^€^Ei pOmpF6* °l-§-tl: ^^ "^^A^^ €-^1 . 

5. ^1 3%H1 SZ'H^i, 

30 ^^^^E-1 pOmpFSl: ol-g-tt ^'^'i^s^ ^yl^^'tlrlj-'^. 

6. 3*j-«=1] ^<H^i. 

^^'^JlE-l pOmpF6t ol-§-t!r ^"1 ^J-L^lJ-*^. 

35 

7. 3*oH] 3X'>\^], 

^1]^^^ '^^^^Ei^ pOmpF6i3E<y ^* sf^ 
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-^^^^ pOmpF6* o]^sV ^^M-}^^^. 
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ABSTRACT 
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The present invention provides an expression vector 
comprising a gene coding for OmpF protein in E. coli, 
E.coli transformed with the said expression vector, and a 
method for extracellular production of target proteins 
employing the said microorganism. The recombinant 
expression vector of the invention comprises, ampicillin- 
resistant gene, OmpF promoter and OmpF gene. In 
accordance with the invention, a target protein can be 
produced extracellularly by simpler method than 
conventional methods in a manner that: secretory 
production of OmpF fusion protein begins simultaneously 
with growth of cells due to constitutive expression 
employing OmpF promoter, and as the concentration of 
cells increases, the a.mount of secretory production of 
the protein also increases continuously. Therefore, 
target proteins can be produced in large quantities by a 
high concentration culture of cells. 
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<160> 18 

<170> Kopatencin 1.71 

15 <210> 1 

<211> 37 

<2I2> DNA 

<213> Artificial Sequence 

20 <220> 

<223> primer 



<400> 1 27 
25 cgcgccatgg atattaatac cgaaactgag atcaagc 



<210> 2 

<211> 32 

30 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 
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<400> 2 



cgggatcctc atcgccactg ctccccaaat ac 
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32 



<210> 3 

<211> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 
10 <223> primer 



15 



9 



<400> 3 

26 

cggaattctg gattataccg acgcag 



<210> 4 
<211> 23 
<212> DNA 



20 <213> Ariificial Sequence 
<220> 

<223> primer 



<400> 4 

28 

gcggatcctt agaaccggca aacgatac 



30 <210> 5 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



35 <220> 

<223> primer 
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<400> 5 

cgctgcagtt agaaaaactc atcgagcatc 



30 



10 



<210> 6 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



15 <400> 6 

gcccgcaggc cacgugtgc ccccaaa 



27 



<210.> 7 

20 <211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

25 <223> primer 



<400> 7 

ccacagcaac ggtgtcgtct g 



21 



30 



<210> 8 ' 

<211> 23 

<212> DNA 

35 <213> Artificial Sequence 



<220> 
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<223> primer 



<400> 8 
5 gatcggaact gacttgagtl tec 



23 



10 



<210> 9 

<211> 25 

<212> DNA • 

<213> Artificial Sequence 



15 



<220> 

<223> primer 



<400> 9 

atcctcatcc ttgtagcact tccac 



25 



20 



25 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



10 
31 

DNA 

Artificial Sequence 



primer 



30 <400> 10 

gcgaactcat atgaigaagc gcaatattct g 
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<210> 11 

35 <211> 34 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> primer 



<400> 11 

gcgaacicca cggigaagcg caatattctg gcag 



10 <210> 12 

<211> 37 

<212> DNA 

<213> Artificial Sequence 

15 <220> 

<223> ■ primer 



<400> 12 
20 accgccacac citcccccga cgaaccggta aacgata 



37 



30 



<210> 13 

<211> 41 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



primer 



<400> 13 . 

ggaaggtatg gcggttccat gaccagcgaa aaaagccaga c 



41 
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<210> 14 
<211> 44 



6 



PCT/KR 0 2 / 1 5 4 7 ^ 



<212> DNA 

<213> Artificial Sequence 

<220> 

5 <223> primer 

<400> 14 

cgcgttttta aacagggtca ccagcggggt ctggcuuc tcgc 

10 

<210> 15 

<211> 42 

<212> DNA 

15 <213> Ariificial Sequence 

<220> 

<223> primer 

20 

<400> 15 

ccccgmtaa aaacgcgacc atcaaaaacg cgtacaaaaa ag 



25 <210> 16 

<211> 39 

<212> DNA 

<213> Artificial Sequence 

30 <220> 

<223> primer 
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<400> 16 

gcggatccct attaucgcc tttttcatac gcgctttcg 
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<210> 17 

<211> 31 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Fusion Protein 



10 <400> 17 

Tyr Gly Gly Phe Met Thr Ser Glu Lys Ser Gin Thr Pro Leu Val Thr 
15 10 15 

Leu Phe Lys Asn Ala He He Lys Asn Aia Tyr Lys Lys Gly Glu 
15 20 25 30 



20 <210> IS 

<211> 96 

<212> DNA 

<213> Artificial Sequence 

25 <220> 

<223> fusion protein cDNA 



<400> 18 

30 tatggcggtt tcatgaccag cgaaaaaagc cagaccccgc tggtgaccct gttcaaaaac 60 
gcgatcacca aaaacgcgta taaaaaaggc gaataa 96 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of tlie Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ FADED TEXT OR DRAWING 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



^ COLOR OR BLACK AND WfflTE PHOTOGRAPHS 



